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Planning 1o help bumpback whale populations recover from past commercial hunting must
acknowledge their seasonal diversity of habitats, frequently poverned by different nations,
where they are atfected by human activities such as shipping, fishing. dredging, waste
disposal, and others. Human-induced changes in ocean ecology or resource abundance
make it unlikely thar populations could regain aboriginal sizes. Comprehensive research
programs 1o assess present distribution and population sizes will usually require coordinat-
ed efforts by scientists {rom muany nations. Estimation ol present population size is
facilitated by seasonal aggregation of whales at feeding or breeding locations, but poor
estimation of prehunting abundance make it hard to choose a desired population size or lo
evaluate present vs past populations. Some populations may require many decades lo reach
desired population size, uwing to the whales' tendency (o return to traditional locations and
their slow rate of reproduction. Monitoring programs must be long term. The U.S.
Humpback Whale Recovery Plan is discussed as an example of a large scale plan covening
3 stocks of humpback whales in two oceans. A research proposal, entilled Years of the
North Atlantic Humpback (YONAH), |o assess population sizes and movemenis by an
intensive international synoptic study throughout the summer and winler range of the

species is summurized.
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The humpback whale, AMegaptera
novaeangliae, was the second species to be
protected by the Intemational Whaling Commis-
sion, beginning in 1935 with prohibition of
commercial (non-subsistence) hunting in the
North Atlantic Ocean. Protection was extended
to the North Pacific and Southern Hemisphere
populations after the 1963 hunting season. The
species has not been hunted subsequently cxcept
fur small subsistence hunts in Greenland (up to
10 per year until 1980 [Kapel, 1979, last whale
taken in 1987); Bequia lsland, Lesser Antilles
(several per year, none caught since 1987 [Ward,
1987; Price. 1985; Adams, 1971, 1975]); and
Tonga (up to 10 per year until hunting was
stopped in 1978 [Winn and Rcichley, 1985].
Winn and Reichley (1985) also noted that at least
onc humpback was taken by pirate whalers.
Fortv-onc (41) humpbacks were taken in castern
Canada from 1969-1971 by scientific permit
(Mitchell, 1973).

Hunting depleted population sizes so greatly
throughout their range that Humpback Whales
was listed as “Endangered™ in waters of the U S.
(Braham, 1984) and “thrcatened™ in Canada
(Whitehead, 1987) and are included in Appen-

dix | of the 1973 Convention on Internationsl
Trade in Endangered Specics (CITES).

Classification of an animal as “endangered”
entails substantial governmental and scientific
responsibilitics. In most such cases, active
management is required by law, when possible,
to facilitate recovery of the depleted popula-
tion(s). Scientific studies may be required to
define more exactly the species” status, potential
for recovery, and any actions to be taken. Sub-
stantial costs in personnel time and money may
be required.

Since the main historical threat to humpback
whales. hunting, effectively ended 25 years ago,
it might be sufficient to do nothing and simply
wait for the protected populations to increase of
their own accord. This would be a tempting
alternative for governments beset with other
acute problems. In the end. time alone might be
the mostimportant factor necessary forrecovery.

However, a suite of problems that did not exist
in the days of hunting now affects some popula-
tions of humpbacks and other whales. Many of
these threats arc much harder to manage than
was hunting, and their combined effects could be
equally detrimental. Thesc threats are not inten-
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over several years. The situation in lecland is
even more difficult. The conclusions that whales
from lccland’s Denmark Strait form a separate
feeding aggregation and visit the West Indies to
breed (Katona and Beard, 1990) were drawn
from a sample of only 20 whales. Luckily, 4 of
them were subsequently sighted on the winter
range and one returned to Iceland during a sub-
sequent summer. At the other extreme, the Gulf
of Maine, a relatively small region seasonally
inhabited by somewhat fewer than 500 whales,
each year produces thousands of photographs.
However, most of those photographs are taken
by naturalists or scientists working mutualisti-
cally with commercial whale-watch boats,
whose working range is usually constrained by
the 4 to 5 hour length of scheduled trips. Conse-
quently, rclatively accessible locations are
samplcd disproportionately. Mitchell and
Reeves' (1983) early concern that photo-iden-
tification studies have not fully detcrmined the
boundaries of the populations sampled is still
true.

Temporal biases also exist. Forexample, most
photographs in the Gulf of Maine are obtained
from April 15 to October 15, the season when
commercial whale-watch boats operate. Whales
that appear early, perhaps on the way to other
feeding aggregations, or whales that stay late,
perhaps remaining throughout winter, do not
have an equal opportunity to be photographed,
particularly if they occur offshore. Dispropor-
tionate sampling during summer months is a
common feature of studies throughout the North
Atlantic. Larger scale temporal incqualities in
sampling intensity also occur. For example, en-
tire regions may be sampled during some ycars,
but not others.

A suite of interesting biological biases also
exist, such that different age classes, reproduc-
tive classes or genders may be over- or under-
represented in samples. Resulting problems can
be particularly vexing if sampling methods used
in different regions cause different types of
biases. For example, sampling on thc winter
rangc has focused on surface active courtship
groups, which present more opportunities for
photographing flukes than do mothers with cal-
ves or single whales. Since such groups arc
predominantly male, photographs of that gender
may be over-represented. On the other hand,
singing whales, thought to be only males, remain
submerged for up to 30 minutes, and are likely
to be sampled less than other classes. Similarly,
a female accompanied by a calf flukes up less
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often than do other animals, particularly on the
winter range. Calves photographed on the winter
range are normally excluded from calculations
of abundance, because they-rarely fluke up and
their fluke pigmentation patterns are not yet
clearly formed.

Awareness of these biases and recognition that
international cooperation would be needed to
eliminate them led to the idea for a carefully
designed, intensive synoptic investigation of all
humpback whale habitats in the North Atlantic
Occan. A research proposal was prepared by
scientists from 6 nations (sece Acknowledge-
ments) and submitted to the International Whal-
ing Commission (Document SC/40/025) and the
Marine Mammal Committec of the International
Council for Exploration of the Sea (ICES) (C.M
1990/N:18).

Major goals of YONAH are:-

1. Photographs for individual identification
will be obtained from approximatcly 1500
whales on the summer range during cach of two
successive summer scasons and 2000 whales on
the winter range during the previous and inter-
vening winters. Biopsy samples are anticipated
Irom about half of those animals. Standardized
protocols will be used to sclect areas in the
summer range for searching, locate whales or
groups of whales, select individual whales from
groups for photographic or DNA sampling, and
to terminate activity with a whale if samples
have not been obtained within a reasonable
amount of time. The overall sampling objectives
will be to equalize the opportunity for every
individual whale to be sampled, compensate for
any inequalities in resulting analyses, and
achieve precise confidence intervals by obtain-
ing sufficiently large sample sizes.

2. Individual-identification photographs will
be centrally archived and analyzed as described
by Katona and Beard (1990), in order to be
comparable with previous results. Procedures
will be developed for providing appropriate ac-
cess to photographic samples for YONAH col-
laborators or other interested scientists.

3. Protocol for processing and archiving biop-
sy samples will insure that at least half of each
biopsy sample collected will be transferred to
YONAH and uscd to determine gender of in-
dividuals; the number of matrilineal lines
(haplotypes) present in mitochondrial DNA in
the North Atlantic Ocean and their distribution
in different subregions; and to identify nuclear
gene sequences that would permit Mendelian
analyses for delineating panmictic population
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generated by David K. Multila, Plilip 1
Clapham and Charles “Stormy™ Mayo. Jr. of the
Center for Coastal Studics, Pravincetown, Mas-
sachusetls, Thanks are due to Tim Smith (Norlh-
east Fisheries Laboratory, NMFS. Woaods Hole,
Massachusetis) lor laking on the task of coor-
dinating The YONAH planning eftort and help-
ing 1o bring that important reseurch project from
ideatoreality. Subscquent planning and prepara-
tion of research proposals involved Nils Oien,
(Norwegian Institute for Marine Rescarch),
lohann Sigurjonsson, (Iceland Fisheries Re-
scarch Institute), Finn Larscn (Greenland
Fisheries Research Instituie). Per Polsboll
(University ot Copenhagen), Philip Hammaond
(Sea Mammals Research Unijt, Cambridge
University), Jon Lien (Memorial University of
Newfoundland), David Mattila, Philip Clapham,
Stormy Mayo (Provincelown Cenler lor Coastal
Studies), Tim Smith and Tom Polacheck (North-
eas| Fisheries Laboratory, NMP'S), und Steven
K. Katona and ludith A. Beard (College of the
Atlantic).
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